he use of filler injections for facial rejuvenation and sculpturing has become a keystone of esthetic medicine. According to American Society for Aesthetic Plastic Surgery (ASAPS), filler injections are the second most common minimally invasive procedure performed by plastic surgeons in 2012 [1] . Although injection of fillers is a minimally invasive procedure, it does not come without complications. Echymosis, infections, edema, and unsatisfactory esthetic outcomes are common complications of filler injections [2] . Skin necrosis, which is secondary to vascular compromise, is a rare but stressful complication of filler injections, and is more likely to result in permanent sequelae. It is caused by the interruption of cutaneous blood supply, leading to the decrease or loss of cutaneous perfusion.
Occlusion of cutaneous blood vessels can be due to extravascular compression by filler or associated inflammation and edema. It can be also caused by the embolization of filler material or damage to the wall of blood vessels [3] . In most cases, vascular compression by filler material occurs immediately after injection. However, it may present later if compression develops as a result of increasing edema and tissue pressure [4] . Pathophysiology of cutaneous vascular occlusion begins with initial blanching. This is followed by mottled discoloration called livedo reticularis. The resulting ischemia produces a dusky discoloration and finally irreversible skin necrosis occurs [5] . The symptoms of vascular compromise usually start with immediate and severe pain. Clinically there is blanching, duskiness, and ecchymosis. In some cases when there is delayed compression of vessels by the product, symptoms are minimal [1] . The presence of immediate skin blanching and severe pain suggests arterial injury. On the other hand, venous occlusion is associated with persistent dull, aching pain and swelling, and with violaceous discoloration of the affected area [6] . Several precautions should be taken to minimize the risk of vascular compromise associated with filler injections. These precautions are of utmost importance when injecting into high-risk anatomical areas such as the glabella or nasolabial folds.
Precautions start with the taking of patients' detailed history to assess previous treatment with fillers or cosmetic surgeries in the area to be treated. For example, rhinoplasty surgery alters blood supply to nasal skin, making subsequent filler injections to nose or nasolabial folds more risky.
The use of small-gauge (30-or 32-G) needles (aspirating before injection if possible), with material injected during needle withdrawal, and with low volumes of product in two or more treatment sessions could reduce the risk of vascular occlusion. The usage of injection cannulas with blunt tip and larger gauge (25-or even 22-G cannulas) is another strategy preferred by some experts. An awareness of injection plane may also reduce this complication [6] . Appropriate treatment should be initiated immediately upon suspicion of vascular compromise. Injection should be stopped, and the area of injection should be massaged immediately. In addition, warm compresses should be applied to increase vasodilatation.
Hyaluronidase is recommended to break down and hydrolyze hyaluronic acid. It has been proposed to be beneficial even in cases caused by non-hyaluronic acid fillers, as it possesses edema-reducing benefits and theoretically reduces occluded vessel pressure. The dose of hyaluronidase ranges from 10 to 30 units [7] . Use of topical 2% nitroglycerin paste is beneficial in cases presenting early. It can be applied initially every one to two hours under observation. Nitroglycerin paste treatment can be continued at home three times daily, as proposed by some authors, but patient should be advised to stop using it in case of dizziness [3] . Other treatments include systemic or topical steroids to reduce the associated inflammation and edema. Other options that have been proposed but with unproven efficacy include aspirin, intravenous prostaglandins, filler removal via puncture, low-molecular-weight heparin, and sildenafil. The use of hyperbaric oxygen is controversial [3, 6, 7] . If necrosis does occur, further treatment is directed to enhance healing in order to minimize scarring. Gentle debridement is beneficial to reduce healing time. A variety of topical wound dressings can be used to achieve wound hydration, antimicrobial action and debriding activity. Systemic antibiotics are used only if there is evidence of infection. Reconstructive procedures may be needed in cases of skin loss not amenable to healing by secondary intention.
Skin necrosis secondary to fillers injection, as any complication in medical practice, is not completely preventable. However, its incidence can be lowered by probable precautions and its sequelae can be minimized by early active management. Legal issues should also be considered by proper patient counseling and informed consent.
